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Pacyer menu mocTOSIHHOIO TOKA : 33JlaHUSl U METOJUYECKUE PEKO-
MEHJALUA IO BBINOJHEHUIO PACYETHOM padOThl MO JUCHUIUIMHE «DJIEK-
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W3nararorcs 3agaHusi 1 METOJIMUECKUE PEKOMEHAIIMU TI0 BHITIOJIHEHUIO pac-
4eTHOUW paboThl. PaccMaTpuBaroTcst METOABI pacueTa JICKTPUICCKON 1IETTH Ha TIPUMe-
pe Lenu MOCTOSHHOTO TOKa: METOJl HEMOCPEJACTBEHHOIO HCIOJIb30BaHUS 3aKOHOB
Kupxroda, Merog KOHTYpPHBIX TOKOB, METOJl SKBHUBAJEHTHOTO TE€HEpaTopa, METO.
nByXx y3noB. [lokazana mpoBepka pe3yibTaTOB PAacUETOB C MOMOUIBIO COCTABIEHUS
OajlaHca MOITHOCTEN Y MOCTPOCHUS TOTEHIIMAILHON AarpaMMBl.

[IpennasHavueHsl 1151 UHAMBUAYATBHONH CaMOCTOATENIBHONW pabOThl CTYJIEHTOB
TEXHUYECKUX HaMpaBJICHUN MOJATOTOBKHU M CIEUUATBLHOCTEH MPU U3YYCHUU TUCIUII-
JTUHBI «DJEKTPOTEXHUKA U JEKTPOHHUKA» (pa3ien — DNEeKTpOTeXHUKa). MoryT ObITh
UCIIOJIb30BaHbl MPETOAaBATEISIMU, BEIYIIUMHU TMPAKTHUECKHE 3aHITHS IO DJIEKTPO-
TEXHHKE.
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1. OBIIUE I1OJIOKEHUA

Pacuérnas pabota sBIs€TCS OAHUM M3 BHUJIOB CaMOCTOSITEILHOM pa-
OOTBHI CTyJIeHTOB. /[aHHasi paboTa BBIMIOIHSAETCS B JIOMAIIHUX YCJIOBUSIX B
COOTBETCTBUU C paboyel MporpamMMoOil TUCIUIUIMHBI « JIEKTPOTEXHUKA U
AJIEKTPOHUKA» U CIYKUT PA3BUTHUIO HEOOXOJAUMBIX CIICIIMATIUCTY HABBIKOB
MIPAKTUYECKOT0 MUCIOJIb30BAHUSI OCHOBHBIX METOJIOB pacyera JJIEKTpUYe-
CKHUX IIeTell (Ha MpUMepe LeNU MOCTOSIHHOTO TOKA) MPU 3aIaHHBIX Mapa-
METpax UX JIEMEHTOB, a TaKXKe ISl CTUMYJIMPOBaHUS OoJjiee TIIyOOKOIro U
CUCTEMAaTUYECKOT0 HU3YYCHUs COOTBETCTBYIOLIMX Pa3€iIOB IUCUUIIIAHBI
«DJIEKTPOTEXHUKA U JICKTPOHHUKA» B TCUCHUE CEMECTPA.

OCHOBHBIE 117U JJAHHOU pa0OThI:

1) Hay4UTBCS COCTABIIATH ypaBHEHUsS 10 3aKoHam Kupxroda, korto-
pPbI€ OMUCHIBAIOT JAHHYIO JJIEKTPUUECKYIO LIEIb;

2) HAyYUThCS PACCUUTHIBATH CIOKHYIO DJICKTPUUYCCKYIO IICIIb:

- METOJIOM KOHTYPHBIX TOKOB;
- METOJIOM KBUBAJICHTHOI'O TEHEPATOPA,;
- METOJIOM JIBYX Y3JIOB;

3) Hay4IHThCS TIPOU3BOIUTH SKBUBAICHTHBIC TIPEOOPA30BAHUS B DJICK-
TPUYECKOU LIETIH;

4) HayIUTHCS CTPOUTD MOTCHIIMATLHYIO THAarpaMMy IICTIH.

BrinonHenue pacueTHOM pabOThl TaKXKE CIOCOOCTBYET H3YUYEHUIO
CTaHJAPTHBIX METOM0B 0(OPMIIEHUSI TEKCTOBOU U IpauUECKOM pacueTHO-
KOHCTPYKTOPCKOMW JOKYMEHTAIIUH.

[Ipuctynasi K BBIIOJHEHUIO PacyeTHOW PadOThI, CIIETyET MOBTOPUTH
WJIA U3YYUTh CAMOCTOATEIBLHO OCHOBHBIE ITOJIOKEHUS pasjaena «JInHerHbie
AIEKTPUYECKHUE LEMHU MOCTOSTHHOTO TOKa» JUCIHUILIAHBI «DJIIEKTPOTEXHUKA
Y DJIEKTPOHUKA.

2.3AJJAHUE HA BBITIOJIHEHUE PACYETHOH PABOThI

2.1. JIns 3amaHHOM COTJIAaCHO CBOEMY BapHaHTY DJICKTPUUECKON CXe-
MBI COCTaBUTh CHCTEMY ypaBHEHHH 10 3aKkoHaMm Kupxroda, 10cTaTouHyIO
Il ONPENENeHrs] TOKOB BeTBeH. [lonydeHHyr0 cuctemy ypaBHEHHM HE
pelIaTk.

2.2. PaccuntaTh TOKH BO BCEX BETBSX 3aJaHHOM DJICKTPUUIECKOM CXe-
MBI METOJAOM KOHTYPHBIX TOKOB. [IpaBHUIIBHOCTH pacye€TOB MPOBEPUTH CO-
CTaBJICHHEM OaJlaHCca MOIITHOCTEH.
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2.3. PaccuuraTh TOK B BeTBU CO METOJI0B SKBUBAJICHTHOT'O T€HEPATO-
pa. IIpu s3trom DJIC 3KBHBaJIEHTHOTO T€HEPATOpPA ONPEACIIUTH, UCIIONIb3YS
METOJI IBYX y3J10B.

2.4. [TocTponTh MOTCHIMAILHYIO JUarpaMmmy Juis Koutypa abcd.

2.5. Ilpumeuanusi:

1) IlepBas udpa B TpeXx3HAYHOM HOMEPE BapHUaHTa, 3aJAHHOTO MPEMNO-
JaBaTesieM, COOTBETCTBYET MOPSIKOBOMY HOMEPY CTpOKH B Tabmuie 2.1,
BTOpasi nudpa — MOPSAKOBOMY HOMEDPY CTPOKH B Tabmuie 2.2, TpeThs
udpa — HoMepy cxembl Ha puc. 2.1.

2) bananc MOIIHOCTEHN JOJKEH COMTUCH C TOTPETHOCThI0 MeHee 1%0.

Tabmuma 2.1 Tabmuna 2.2

Ne | E; | Es ° [R; |Ry, |R3 |Rs |Rs |Rg

nm/n| B | B /o |OMm |OMm |OMm | OM | OM | OM
1 |12 | 16 1 (6 |7 |8 |6 |8 |5
2 |18 | 20 2 |6 |8 |10 |5 |9 |7
3 119 | 13 3 |7 |8 |9 |10 |5 |7
4 |19 | 16 4 |7 |9 |6 |10 |8 |6
5119 14 5 |6 |7 |10 |5 |3 |2
6 | 12 | 20 6 (6 (8 |9 |5 |7 |9
7 | 18 | 17 7 |7 (8 |6 |9 |5 |10
8 | 14 | 18 8 |8 |9 |10 |7 |5 |6
9 |16 | 14 9 |6 |7 |9 |8 |10 |6
0 |18 | 16 O (6 |9 |10 |5 |7 |8

3. METOAUYECKHUE YKA3AHNWA 110 BBIIIOJIHEHMWIO 3A/TAHA

3.1. BeinmonHeHHas pacueTHas paboTa JOJIKHA COJEPIKATh TUTYJIb-
HBIH JIUCT ¥ PACYETHO-TIOSICHUTENBHYIO 3aITUCKY, B KOTOPYIO BXOJISIT:

1) 3anaHvie Ha BBINIOJHEHKME PaOOTHI, CoJieprKalee HOMEp BapUaHTa,
MCXOJIHBIC JAaHHBIC K pacueTy M MepedyeHb MyHKTOB, KOTOPhIE HEOOXOIUMO
BBITIOJTHUT (0OPMIIIETCS Ha TICPBOK CTPAHUIIE 3aITUCKH);

2) MCXOHas pacyeTHas CXeMa NN OCTOSHHOTO TOKa,

3) pacueTsl, IOTEHIIMAIBHAS AUarpaMma, IpeIyCMOTPEHHBIC 3alaHu-
eM. PekomermyeMoe oOpMIIGHHE PACUETOB: paccuumvlédemdass 8eiuduHd
= gpopmyna ¢ OyKeeHHbIMU 0003HAUEHUAMU = DOPMYIA ¢ NOOCMABIEHHbl-
MU YUCTIOBbIMU 3HAYEHUAMU = Pe3VIbMmam pacuema ¢ COKPaujeHHulM 000-
3HAUeHUueM eOUHUYbL UBMEPEHUSL.



Puc. 2.1. PacuerHbie cXEMBI
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[IpomexxyTOouHBIE ATamnbl pacdera Ui CIOXKHBIX (GOPMYJT MOXKHO HE
OpUBOAUTH. PacueT M0MmKEeH cCOmpoBOXKAATHCS MOSICHUTEIBHBIM TEKCTOM U
IpY HEOOXOAMMOCTH CChUIKAMHU Ha UCIOJIb30BAaHHYIO JINTEPATYPY;

4) CIIUCOK MCIOJIb30BAHHOM JTUTEPATYpPhl HA TIOCIICIHEH CTPaHUIIE.

PacueTHo-TIOsICHUTENBHAS 3aTcKa odopMIIsieTcsl Ha JincTax Gopmarta
A4 (210x297 mm.) ¢ yuerom TpedoBanuii ECK/I. JIucTel 3anucku JOMKHBI
ObITh ckperieHbl. OOpasell BBHIMOIHEHUS! TUTYJIBHOTIO JIUCTA TMOKa3aH Ha
puc. 3.1.

Bce anemMeHThI 3JIeKTPUYECKON CXeMbI CIeTyeT M300pakaTh B COOT-
BETCTBUU C TOCYJAPCTBEHHBIMH CTaHIAPTAMH, UCIIOJIb3Ys YEPTEKHBIC WH-
CTPYMEHTHI.

MUHOBPHAYKHN POCCHUU
denepanbHOE rOCyAaApCTBEHHOE OI0HKETHOE 00pPa30BaTEIbHOE
YUpEXKIECHUE BBICILIET0 00pa30BaHUS

«IOro-3anaiHpIi TOCYTApCTBEHHBIN YHUBEPCUTET

Kadenpa snekTpocHaOxKeHUs

PACUYETHAS PABOTA
[0 TUCIUIUIMHE «DIEKTPOTEXHUKA U IIIEKTPOHUKA
«Pacyer 1enu noCTOSHHOIO TOKa»

Beimonuun: ctynent rpynnsl BM-416 B.H. lBanos

[Tpunsn: JOLEHT N.C. Ilerpos

Kypck - 2016

Puc. 3.1. IIpumep odopmieHuUs: TUTYILHOTO JIUCTA
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3.2. PaccMoTpuM B KauecTBE MpUMEpa pacyeT CXEMbI, MPEICTaBIICH-
HOM Ha puc. 3.2, IJIs KOTOPOU 3a7aHoO:

E1:E2:E3: 4 B, E4: 8
B
R1=R,=R3=R;=R5=R¢=
:R7:2 OmMm

|22

huEg —

Rs I3

Puc. 3.2. IIpumep pacyeTHOU CXeMbl TIOCTOSTHHOIO TOKA

3.2.1. 3anuiieMm O cXe€Mbl Ha puc. 3.2 ypaBHEHHUS IO 3aKOHaM
Kupxroga, HeoOXo1umble AJis ONpeeIeHUs] BCEX TOKOB.

KonnuecTBo ypaBHEHUH, 3alMChIBAEMBIX 110 IIEPBOMY 3aKOHY Kunpx-
roa, TOJKHO OBITh Ha €QUHUILY MEHbIIE, YEM YHCIIO Y3JIOB CXEMBI, T.€.
IUISL CXEMBbI Ha pUC. 3.2 TOJDKHO OBITh TPU YpaBHEHUs, HALIpUMEp, IS Y3-
JI0B a,b,C:

|2— |1— |3 - O,

|1 + |6_ |5 - O,

|5— |2— |4 =0.

Tak xak B 1enu Ha puc. 3.2 MIECTb BETBEH M LIECTh TOKOB, TO OC-
TaJbHbIC TPU YPABHEHUS 3aMHUChIBAEM IO BTOpoMy 3akoHy Kupxroda:

11(R1+R7) +1sRs+ [,Ro=E;+E,,
|2R2+ |3R3 — |4R4: E2+E3 — E4,
|5R5+ |4R4 + |6R6:E4.

3.2.2. Paccuntaem cxemy Ha puc. 3.2 METOJOM KOHTYPHBIX TOKOB:
|, (Ry+R, +R, + R, )+ I ,R, + I..R. =E, + E,

|22(R2 + Rs + R4)+ |11R2 - |33R4 = Ez + Es - E4

I33(R4 +Rs + Re)"‘ 1,,Rs — 1,,R, = E,

HOI[CTEIBJ'IHCM HNCXOJHBIC JaHHBIC:



81, +21,,+21,,=8
21,,+61,,-21,,=0
21,,-21,,+61,=8

PesynbraThl pacuera:

|11: 0,667 A,

|22: 0,167 A,

|33: 1,167 A.

Toku BeTBeii onpeienseM depe3 KOHTypHBIE TOKHU (M3 CXeMbI Ha puc. 3.2):

|1: |11: 0,667 A,

|2: |11+ |22: 0,834 A,

|3: |22: 0,167 A,

l45= l33— o= 1 A,

|5: |11+ |33: 1,834 A,

|6: |33: 1,167 A.

Pe3ynbTaThl pacuera NpoBEpUM COCTaBIICHHUEM OajlaHca MOIITHOCTEH:
— MOIIIHOCTh HMCTOYHHKOB:
P,= l,.E1+ |LE>+ |3E3+ 1,E4,= 14,672 (BT),
— MOIIHOCTh Harpy3KH:
P,= 12(Ri+ Ry)+ 2R+ 15°Ra+ 1°Ry+ I5°Rs+ 16°Re= 14,677 (Br).
P,= P, , T.e. OallaHC coIIeCs.

3.2.3. Onpenenum 1ok B BetBH bd (TOK lg) MeTOIOM 3KBHBAJICHTHOI'O
reHeparopa. [l 3TOro MCXOIHYI0 CXeMy Ha pHC. 3.2 CBOJUM K CXEMe,
peJCTaBICHHON Ha puc. 3.3, T/ie B KaU€CTBE aKTUBHOTO JIBYXITOJIIOCHUKA
A paccMaTpuBaeTCs MCXOJIHAs CXeMa B PEKHUME XOJOCTOTO Xoja, T.e. 0e3
BetBu bd (puc. 3.4). R,

A

1 TR
L )/
Rg E3

Puc. 3.3. Puc. 3.4. Cxema nis onpeneneHus E,,
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N3 cxemsl Ha puc. 3.3 TOK lg MOXKHO onpenenuTs 1o 3akoHy Oma 11s

3aMKHYTOM LIEIIH:
E

I _ IK
°* R,+R
6 oK
HO JJIsl 3TOTO HY>XHO HaTH E,, u R, .
OJIC skBHUBaJieHTHOTO TeHeparopa £, Haligem kak Ug, HA cxeme Ha
puc. 3.4, T.e. B p&KHUMe XOJIOCTOTO X0J1a UCXOAHOM cXeMbl Ha puc. 3.2. J{us
ATOTO HaWEeM TOKH |y, |5, METOIOM IBYX y3J10B JIs CXeMBI Ha puc. 3.4.

E2+E4_E3+ El

R, R;+R, R +R,+Rg
ac 1 1 1

+ +
R, R,+R, R +R, +R
_ E1_|_Uac
* R, +R,+R,
E4_E3_Uac

= =0,364(A).
R, + R,

U = 2,545(B),

=1,001(A),

I4x

Hanpsoxenune Uy, onpenenum u3 koaTypa bedb:
IsxRs+ 14xRa + Ugp =E4,

OTKyJa:

EgK: Udb :E4— |5XR5— |4XR4 = 5,09 (B)

BuyTpeHHee conmpoTHUBJIEHHE YKBUBAJICHTHOTO reHeparopa R, Haxo-
MM KaK BHYTpPEHHEE COMPOTHUBJIEHHUE CXeMbl Ha puc. 3.4. {11 aToro mnpe-
oOpa3yeM TpeyrojapHHK comnpoTtuBieHuii R1R,RsR; B 3Be3ny comportuBie-
Hu R;RyR., Kak 3To mokaszaHo Ha puc. 3.5, mocie yero HaiaeM R,

R~ b b
— 7 :
R
3 | h
a R [ ]
° j_‘ d
R,
— ]
Rs

Puc. 3.5. Cxema s onpeaenerus R,
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= (Rl + R? )RZ — 1(OM),
(R,+R,)+R, +R,
Rb — (Rl + R? )RS — 1(0]\/[),
(R,+R,)+R, +R,
R = RoRs = 0,5(0m);

“ (R,+R,)+R, +R,
— (Rc + R4)(Ra + RS)
* R, +R,+R, +R,
Haxonum 1ok lg: lg= 5,09 / (2,364+2) = 1,167 (A), T.e. 3HaUEHHUE TO-
Ka lg paBHO paHee HaJICHHOMY METO/IOM KOHTYPHBIX TOKOB 3HAYEHUIO.

+R, = 2,364(0x).

3.2.4. TlocTpouM MOTCHIMAIBHYIO IUarpamMmy Uil KOHTypa acda,
IJIsL 3TOrO0 puMeM @, = 0. Toraa noTeHIuanbl OCTAIBHBIX TOYEK KOHTYpa

PpaBHBI:
0. = @at 1,R,=1,668 (B), 0.= pe— E, = - 2,332 (B),
@i = @c+ E4= 5,668 (B), @q4= @s— 14R4 = 3,668 (B),
oh= @4 — E3=-0,032 (B), 0a= ont 13R3=0,002 = O(B).

HOTGHHH&J’IBH&H AruarpaMma 1npeacTraBjICHa Ha pUC. 3.6.

O A
f
d
(]
3 | R Rs 2 ‘
0 R> h~— R
Cc

Puc. 3.6. [lorennuanpHas guarpaMmma
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